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imxm i ] 

*t mim <r>mjkmif^*n^L tz a * £ ft > o , §e?f >m? ar* <o 

HI |E«»0 # > ^ «M $ ft , HU lEISffeO > ^ K £ ft 77** <7) 9 *> ^-f ft ^ 

£ flg x. tz Z. £ * #m t -f * if 7K^o 
[W*«2] 

W*Jf 1 lEmojf 7K*K&v>-c. 

ffii&m i ttzmn^m2tim<omyKM^is^x, 
TKffl 77- x * ja^ t r v» 4 c t £ #m t -r & ^ tR *o 

[tt*«4] 

If 3 ism o if zk * jo v > x , 

iul5if7Kffl*^ti> MStis J: 0^ 'J A«r-&tf i «r#«fc-r*»7K^o 

su fEif TKffl 77* tt, < t»3Sfc, >F t 

[W*3I7] 
8] 

l L»#£ 7 OV»-f ftj&»KgB*ftO» 7fc*K jsv^T, 

* <b D*6I£5e $ ft fc^JeiS tK^° * - > & «t O^^E £ -eo^Pf?oif zk/-? ? - > 

imxm 9 ] 

aSctt«o#7Kffl^ fcift^Lfci!^ ft, Sv^ZBfffSit7jcffl7y^^ 

£ 4- fir 1 tztb<D®&mW k , «riB«Jiftil««r^ L-C#*&£ftfci»3Eia-£#'* ZpJrfc&t) k 

* <b C *^7Hif tK7^ ^ - V *3 i O'^ft * -COHBRO#^"« ^ - > SriEft-t * fSfeiAS 

se« Lfe«ria^3e» tK7^ - <t ^itito^oi tK/^^ - y izm-^^x, mm 

* « x i k * mwi k -r £ m tkjlo wn^fto 
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[0 0 0 1 ] 

ft £ if «t » 7K* (7) HtSo 

[0002] 

7jcil3 0>- h/HiJK*«x."C v>fctf> -f^TtBtt 

7^ < & & o 

[0 0 0 3 ] 

^g<!: Lt> if7jtB#lC — jgOTA'^'J XAt^ /<-<Z>£^1£&^t£1-SOK#g£fii$li 
4 i£± ilJK * * * , -e- ft * ft b b b * * f it^F g 15 Rtf -f a t o ^ <b ft r v » 

J[ofi^#^ v> & zS^tTt; if v> ib ixx ^ h o 

[#§raR 1 ] mmw 11-20787 

[#193 o US 7^] 

[%W3&«»ft l x 0 t~$~ z> mm] 

[0 0 0 4 ] 

£ ftM^fcte t*K&^xii, 7jcv£4 0 > - h X ?lw)ci£^if fair Z> X 1 & 

o 

[M &tztb<D 3M£] 

[0 0 0 5 ] 

lE^imo ^ ^ $ ft. u<riB«afco <-k > ^ \z izm $ ft ^ ^©Hv> 1* ft^ * it 
w k -r ^ < bu f e > ^ o w i) & x. * 9 * o © t , m f s^j ^ i^lt 

±IE**»wj:*ttf, «Jife^et±, IIS5:o^>^^^JK$ft7tzS^-7y^<7)9 *>v>i*ftj^* 

i <Di§i% ^ t , fr le^isc^ ** > ^ f± , if nmofcrnt ^m^^xmtiu^tt^mx 

5£$ftfcjK>^fc, «JEi»7Kffl ^ bu M-S-it WSSte $ ft ^ > ^ t > tr «t ? L T 
i> X 

[0 0 0 6 ] 

HUfEif7Xffl77-^*^LTV^ ivCLtUK 

$"btc, tJIB»*ffl^t±, SEX. ajR^ilf^'J ^Afc-g-tr i^:Ui ±v> 0 
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ztiztfz. mmm^m if* i±> < ti>mmt, *m&irx t*^^, mw&if 
\t . mm t-ttz mmm.m<7>7fm\%. t $ ft r v> * * ? n l t «> «t v\> 

zhKttz, tbbfrttbwtfe* iitz^m^^ raft * x^mm^m^^ 9 

^o«^itsp^i:sL< f±n**«stW'i?>^fc, «rEasfeod?^^tz««$fL % tu 
m^^TL*'^ i tzib<D^mm.t, mu®v&mw.*ftLxm§ztxtzM%zm.&if**m%. 

- > £ «t ^J^ft i -C^HBSOif * - > £ I£'lt1- & leHiifl fc , fB« L fcflJIB^Se 
it*/** - > £ «t raft i T'CO^^co^tR^^ - > H^o^t, HtflBii^^^^^mo^O 
0 ^ti^fcfi 1 ^^^fl t > Tg&vmvmfc'* 9-y (D^jr^ff $ 9-yn 

[ 0 0 0 7] 

iftwzmMi-z>tzib<Dm&<ofm] 

[0 0 0 8] 

#C K #36 ^ © # M & ©f^S K o v> T IH ffi & # flg Ltl^f^o 

j£f&i^lII-c£>&o 

i^7K*10 0t±, ^glJ-T^i:, $lfk<Dtf>'< 1 A- 1 D • 

m $ ft > ©yi^-Jt^^-e- ft -eftn i-otv^o 

[ 0 0 0 9] 

H2 KTjrfJ: 3 -f>^l Aii, @S^02 Ol^Jt$F02 =2 1%, M^N2 
^•Jrb^FN2 =7 9%, a'J^ah e^l^itf FH e = 0 % i oTii •) , v»t>*9>4ii 

S«itfflv>4:i: 75*nTSg k 4 ^> 0 

**>^lB(i> ^5f§02 cO?S#J:k^F02 =1 5%. M^N2 Ol^Jt^FN2 =3 5 
% , A'jHHe COM^-Jt^ FHe = 4 0%<t4oTjoO, if If «t ^±1^0*35 3 

*'>^lCi±, @^*02 (OM^lk$F02 = 5 0%, M^N2 O^Jt^FN2 =0% 
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, ^0 ^AH eW?^Jt$FH e = 5 0%fc£oTi3»K &±mz :fctt& JtlfcttSSaUS** 

10 0 1 0] 

»K>^lDti\ ®t5!02 <E>fJ|£\It^F02 = 7 0%. M^N2 ©l^it$FN2 =1 0 
%, A'J^AHe ^rl^-Jt^F H e - 2 0 % t & o T jo 0 , $U±r#7fcB#Kffl <bft&o "t" 

SfcfcfcC 1^ OE^] ^ pjr^OE^] t: t ^ 7 7 - ^ M f - y 2 A ^ , 7r-7h 
^f-y'2ACL'^l/-^>t-72B HMtgg^n/:^*/ Mf->'2 C t , £ 

tMI • $|J±ft 3 fi > if Tic* OtKSMs J: 0^ *'M1A-1D?)H Jjiffi^ffl £ ft T v> & 

[0011] 

( 1 ) ^FTK + O^-f /^-oaiJS^^BtW^tHJ LT^-t^o 

( 2 ) «tK f k s« $ ft £ ^£14 * * fti« l , i ©tt-aoife*^ h mMk k 

^z 7=1 y tf * 4 ofl|*4:KW-r*o 

> K^ft-eftM$ft> z.<ow*> yk x ^xmmftmmzzi.-*f<7)MiizgtMztix 
[0012] 

u 5 , ^mmm^m^-r^m^u 1 0 , #7K»f^Ea^ ^^30, r-F-a ^75 - 

138, ?M ^^#<7)$IJf*P ^^T 9 5 0 > ^U±& h VMi^JEE &fHl!i"t" & 

/ci6<7)JE^ftzP.'Jfl5 6 1 & iO^tftfctM^T ?IHI3 6 8 SrHBx.TflHR$nT v»-6 0 S 
^3Bi 0(±> ^■ttwlt^^R^-t'&^^o^^^^/^^^i l £ i t^?^BH*^^^;n l 

[0 0 13] 

tz tt> otftf^fflJ 5 $ ft , Iftf^ffi 5 f± , 7 s y > * 4? * > iSwiSwx w y * £ m L X 
$ lb 13 i tz , ^ t3 f± StK «r 13 L ^5 tf> £ *PJ SU f & tz £> \z m v » h ft ^> -t > 

(±, it*ftt:-^tf>n^zo©it^tL, -^<Dmmm^mA^ tiz x nmmxmt 

0'3>b'i-^ 4<DW}YE^- Pi? 4 \£y^^- VlzmTZ't&tziiblzm^^&tztfX*) 

*) . nm^m* (yj^y?) *fflt&Ltzw*ikmi-&tzfrizm^*btiz>mxi*%^ 0 -r 
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[0014] 

J: 0T7KSE 5£1*Ja±, J: *» JMM9K*±, tKBE^tKS^ LT 1 . 5 [m 

1. 5 [m] *S»fci'ofe«^-»r^>f If ^7&*i|&7Lfc<>©fc*fcLTv»&o 

»J1»g|5 5 0 IJ, ^^fyf-A, B (= tfcffcffi 5) *3 J: C^fBP^I&f^ES^ ^;f30, 
St3 7 is «t XfWMi&§E3tW. 3 8 *l* UU:, il^JIJH^fi 5 C P U 5 

1 c pu 5 1 (duymtx*. v^wfcLtzmTFzmgk^^^)^ 1 1 Mt£> 

«7t46tfl,f H K7^< 1 2£ffrlJfPU **v>tt, &iE<£>B#£!J/B # 7 > ? 3 3 K is 

f^- KtcisH-&^3 : HT9?fjlJ#P[I]iE§5 2 »J«lffl-/P^9Ai3J:0 f ftlJ1tpfflf'-^«:l& 

»LfcROM53i:, Mf-^-Stlftf:Mt4RAM5 4 i: , ^iit«$nt 

[0015] 

ZZt t&*#K"C* Ztzito. %i±& X tfifcJE £ tHU Ltv»5o S^JftPJfR 6 1 fi, 

ttB#fi5 6 s ti> ^-y > tfi - * i tc jo ^xi&mi$i%M<offrffl\ j ?m 7^nm<Dm%* & 

[0 0 16] 

^ k n o ^tK^t <o mm mm k o v » r k -r & 0 

o 

±JfiLfcJ:-9»=, *^*fc^Si-C«ffl-f 4ift^^»4K*02 . MHN2 , A^AHe 

ga*** tmmz, m<Wff-$-%>v4 ^y^nza^xa, mfc/*? ->i<ziz>£x£.^bzm 

[0017] 

a-* 4 fcttgiJflKKttfci'Lfc'*- > b'a-^^fwv? i l/-^HfCJ: Oft 

m-3^XZ<DW*zi.--*fl l zm%Ul-Z>t t t> tc, SA^^tCi: £ 
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[0 0 18] 

mmftj±. mmj±m^.n^wm, mmm^ommmzit, ME.w±iz&mzmmtm 

-€-LT*i6fv:K^SP02 OfitiHI^ L & v»S^flUz^ $ ft* £ & v 5 a 
1/ - > a > r - * t LT@^ L vMEtt^eKt&ffl $ ti S 0 

«t iJ^ffcttfcKi, P^ilS^f OgS^Jt^= 3 6 1 6mt?A5##Kli, *t 

^zRIHIt^I . 6barT\ ^E^l. Ob a rtf^t, i^n^HM 

EP02 = 0. 9bart44, 

8**#EE*:fcl^itP02 max*±, B*S*# *|* Cfc v»7 «J» 

P 02 max= 1 . 6 b a r 

tot, U1/-/3 ^iB**c%o-c^>f > y-^T? ^-f /<-fi, @£H5tEEP 

02 ^St^5tffi«7^B^i P 02 max&T-CabfUfjSIEfc tf > y""Cab 0 , i 5t g # =Sr 
g^cp# (Hl%&v0 ^<b^* £ t7) ? T-# * 0 

i fc, $*55"J± P 02 *«K3(f^£E«1B:ifrSfl[ P 02 m i n = 0 . 1 6 b a r J: ^ fl5»t*l 
(£\ — t / >f A - z.ttf-e&& 0 

[0 0 19] 

ffl4itfe&yS9-><D—to%7Fr$-m-C$>2>o i?z, @5(±^*>^1 A - 1 DC^I$ 

2 1 %, M^it^F N2 =79%, ^0 vAit$FH e = 0%fct5 o 

JbhWmSt^F 02 is J:D f M^Jt^FN2 (±fg:*6tc LTjoi, $ < ?f fff £ - t t & * 0 

»*A^->f©B«*-Cli % HI 5 JC^i" I i SHRJfc^F02 =1 5%, M 
^Jt^FN2 = 3 0%, ^0 ■> Ait^FH e = 4 5%<hi-^ 0 
[ 0 0 2 0 ] 

?F02 =5 0%, M3HJt^FN2 =0%, ->AJt^5 0%tt& o 

$ <b 13 , if tK^ * * - > f O D ftJgtT ti , «I±?f 7K^«s -C*ai^« v > h d % * O t\ yFvS 

Jt*£F02 = 7 0%, M5tJt^FN2 - 1 0%, ^ >J 'yAib^FH e -2 0%tt^. o 

n 6 tcTF-r x $ tz, uRiofflf TK-eti. o#*Npiu^*^fl3frrt*«ifta7j*ii 

[0 0 2 1 ] 

o 
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[ 0 0 2 2 ] 

aitt =5: * a 3e »w jl - -t & 0 

WmitmF02 , ffl3RJt^FN2 ^J:^'J^AJt$FHeOH«li, 
F 02 + F N2 + F H e = 1 0 0 % 

ry Ait^F H e OlS^i±> 0-99 %<7)mmmtm^ 0 
[ 0 0 2 3 ] 

07 fi, it ?S^it$i^oM 7 n - f ^ - K'^^o 

i -f\ f^7"n>if i -^40CPU5 1 (±> SflsSB 5 £^ LTSft*il^JtW5£tf>|fc 
IEffi?W2£$ttfcrt»5*£*PJ8U-r* (Xf /ySl 1) o 

no) , cpu 5 ii±, mmm.&R&WLfc®M*fc'T •?%><> 

7 7°S 1 1 (OmWl^ZiS^^xmiEm^m^tlfzt^iZli (^fy7"S 1 1 ; Ye s 

) , cpu 5 1 »±, 0^02 <7>m.&i£mF02 <om*z 1 zmn-t&t&mzii- o (xtv? 

S 1 2) o 

&v*T\ C P U 5 1 (i®^§0 2OiS^Jfc3£F02 7m5£"TfiBieH**'l6 ! S:i8« t 

3&»**IJS!J1-* (Xf77"S13) o 

[0 0 2 4 ] 

^T7 7"S 1 3<7)fiJgijHi5v>T, m^02<7)?I^Jt^F02 ^KSgBTSMeH*^ *M 
«Lfc*^tCf±, CPU 5 ll±m#02 O^t$F02 S:3S:5c^"iBfEH*/MiHSS5e L 

*8S4 0 -6 0mO7Kmit^i3V>-C(i, CPU 5 1 lift* 02 «DjS£-Jfc*|£F 02 =16% 

7xf -y7S 1 3<Z>*iJBiJK*3V>-C\ Bft^02Ofi^Jt^F 02 **H:5eT!rfiiieH**:«J&lT 
"C*-5»^^tt, CPU 5 1 fi> §1^02 <7)?l^Jt^F02 S^'^AHeOl^ 
FHe W ? l 0 0 %^j@i§L/c35»S^*JpJgiJi--6 (7f77S 1 5) o 

7 7"S 1 5 OflJgljK&^T, ^1102 (0l^Jt*F02 S^'J7AHeO?I^it 
IFHe comtf 1 0 0 % ZMi® L (± (7fy/S 1 5 ; Ye s) , C P U 5 1 (± 
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&5£KJ:IJ, ^'J *AHeO&^Jt^FHe£fl65E-*-£fctfcK, M*N2 O^jt^F 
N2 = 0%«>eL (^f 1 6) ; ilil^Jtr^Mt^Tt^o 

F H e = 1 0 0 - F 02 [%] 
Xry^S 1 5 mm^H^X, m.m02 Ofll-^Jt^F 02 SffA'j^HeOl^lt 
$FHeOfD^l 0 0%J^TO^i:tt (Xf 7 7°S 1 5 ; No) , CPU5 lli^C 
X , MHN2 <7);f£^Jt^FN2 £?£>eL (Xf^S17) , ^fll y a"it^f£7E#L3£- 

FN2 = 1 0 0 -F02 -FH e [%] 
[ 0 0 2 5 ] 

&K^«J -7 A?£^Jt^f£^MaKov>Tfftl^£o 

(H8 (±, ^0 7 A^Jt^f^TE^S^n-if-^- Ffi^o 

No) , CPU 5 1 tt, ^'J f Aj|^it$R£ftIS:»7t4o 

y 7°S 2 1 <7)#iJSUtcioV^r^IEt-{T5i) ? Ix^$n7^i#^m± (*-r y 7° S 2 1 ; Y e s 
) , C P U 5 1 l±A'j 9 AH e <7)I#it$F H e OfC 1 ^if t^M^ff 9 (*X7 
y S 2 2 ) o 

^v^T, CPU5 1(±. Wl%02<O®&YC&Y 02 ^ iO-'^'J 7 AH e <7)l^ifc$F H 
ecO#D7) ? l 0 0%Srj@jgL^^ : S* ii S:#iJgyi"* 77°S23) 0 

[ 0 0 2 6] 

7 7°S 2 3 OflgljUiSV^-r, ^02 <T>m&YcMY02 S^'J^AHeWi^ 
$FHe Ofn^ s 1 0 0 %J2JLLO»£-fcl± (7f';7°S 2 3 ; Ye s) , C P U 5 1 i±^0 
-7 A H e OlM$F H e = 0 % HSl j£ L 7/S24) , ^ 0 -7 Arl^Jt^lx^ 

y -fS 2 3 Ofl|»UUi5V>r, mm02 Ol^$F 02 S^a 'j 7 A H e Ol^tt 
$FHe <Dm& 1 0 0 %*«t<0*^UI± (7f'7 7°S 2 3 ; No) , CPU51 fi^K 
«t«5, M^N2 Ol^t$FN2 ZmizL (7f '7 7°S2 5) , Sf^ii^Jt^^a* 

FN2 = 1 0 0 - F 02 - F H e [%] 
[0 0 2 7 ] 

N73^li a-* 4 (i, y? a ViMtc^o^T^^fcijU*)!^*. 
[ 0 0 2 8 ] 

\£ > yv$<D y 4 > M ^ - 9 (D^fofo'$M i s:Vky&-$ * 

m 9 ti, jT4 ^"B#CD y O'^vifj.-^ (Ofel 7D-f t- h "Cab & o 

m m & h <Dmmm £ wje-r * r ? 7° s 3 1 ) 0 

^^T7Kmft?I 7 Uf77*S32) o 
7 S 3 3 ) o 

o?i:cpu5 1 m«^i±P02 <7>nmz?f 7 Uf^s3 4) „ 
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Iv^CPU5 1li, fleiWiSttar^ifctUHL Uf^S35) > #l*lBfc3(tS£$* 
&1rZ> (x-r y y°S 3 6 ) 0 

S^TC P U 5 1 (±, ^^^^?f*^°^->^*^v^T«l±?t7K«^^S^^^JSlJ1- 
£ (Xf 7^S3 7) o 
[ 0 0 2 9 ] 

7t7^S 3 7 OfiJSlJtZ&^T, C PU 5 1 lt&&<Oi&7ks* 9 - >tf&.EEfefcVl&'C$> 
2>Wf&^H Uf?^S37;Yes) , WEffcltasj^ ^EE#ihB#F^i3 J: W.#-±B#P^ 

^f7^S37 <9*iJg!Hzi3V>t\ C P U 5 1 f±^lEO»*/<^ - ^#«EE»7MKS!l"e*± 
&v>Ji£-tz{± Uf7/S3 7 ;No), *S«EEnrS6l*M*J|:ffi-r4 Uf77'S3 8) 

o 

i*L<bOJBf*, CPU 5 ltt, St7F3U 0 oi£&^/**;n UcjfcJEflMtasaN «J± 
# Jh B# F«H is «t CftS # ± B# P^* * v »i ± to ft J± oT f BB* F^ o v » -f ft - ^ * it ^ f * 
Uf77S4 0) o 
[ 0 0 3 0] 

' - * Ktase u ni^o ^ ^ > ^-cti ^ f a > tf a. - 9 iP3m<7>mfr/* 9-y l 

[0 0 3 1 ] 

Xsfi : &mr^X$)&^j-y (Ne) , Tfl/lV (Ar) , ^ 'J 7 h / (Kr) &&V>fi3r 
*y> (Xe) ^OA^tzf^^S^-r^r^tt^l&v^^^fflv^^i:-, jf tM^zjS C 

£ <b tz &±<7)MW iz & ^ x i± , > ^oiZJ& ti , y 4 jft*fr o m& ^Sot v> 
^a,z:<7)±§^zc±, ;w-£#J*.U ^mxw&i>imzmi£Lxi3<<Dj)miL^ 0 z\<r> 

yk&\Z<D 0 «t 7 izflus-r & i k nrisi-cabSo 

[0 0 3 2] 

inn nM%m<7)m*Mo&mmmmx$>2>o 

[EI 2] Hife^oigf7K*o«ES»fiStife^EI^*>*o 

[H3] -f^yida--? <nm.mM$.zfxi y ?mx$>z> 0 

[H4] ^7K^^-^<7)— W«5KWH"C**o 

I m 5 ] & jj? y * iiZ %i$k ztitz m*m if * <v m&stm <n> -m <omm m x *> % 0 
[me] &7k.mm<o a s tz 4 <s ^ jt^ o ts^o a w a -c * * 0 

[H7] ^SfI^Jt^I^<7>^a7n-^^- h-e*4 0 

[H8] -7 AM^Jt^l^^^>MS7 0-f-^- h-Cab-So 

[H 9 ] ^ h£yyj^<DV4 fx — 9 «Jll7D-f^- h -C-ab^o 
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1 0 1 A - 1 D-jKV^, 2— ty&s-Ovy • W+'jx I'-*, 3 

ffi, 1 1-«S^U;K 1 2-i B B H K7^/>\ 3 0—8Mcl&fisKt&;*>f y f-, 3 7 — 
&&mW. 3 8-Si»4361, 5 0-«»«S, 6 1 HE2JtNH«R, 6 8-tH5« 
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